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AKTyaAbHOCTb. OCTPbIM reMATOreHHbIN OCTEOMMEAUT (OTO) ABAFETCH XOPOLLO M3yHEHHbIM 3000AEBAHNEM.
OAHOKO 4QCTOTA  AMArHOCTUMHECKMX OLUMOOK MNpM HEM OCTAETCS BbICOKOM. [lO3TOMY  BU3YOAM3ALMA
BOCMAAMTEABHOIO MPOLLECCA B KOCTU AOAXKHA ObITb HAMPABAEHA HA €r0 PAHHIOK AMATHOCTMKY, 4TO MPUBEAET B
KOHEYHOM UTOTE K YCTMELLHOMY AEYEHMIO.

LUeAab unccaepoBaHua. OuLEHKO AOCTOBEPHOCTM MATHUTHO-PE3OHAHCHOM Tomorpadomm (MPT) U MYAb-
TUCMMPAABHOM KOMIMbIOTEPHOM TOMOrpadoum (MCKT) B AMATHOCTUMKE MHTPAMEAYAAIPHOM doasbl OTO.

MaTtepuaabl U MeTOABI. [10A HOLWMM HOBAOAEHUEM HAXOAMAMCH 30 MALLMEHTOB B BO3pACTE OT 3 AO 17 AeT
c noao3peHmem Ha OFO AAMHHBIX TPYBYATbIX KOCTEN. KpUTEPUIM BKAIOYEHUS — MOCTYNAEHUE B TEYEHME 72 HOCOB
OT Ha4OAQ 3060AEeBAHMI. KOMNAEKCHOE OBCAEAOBAHME BKAKOYAAO, B TOM YncAae, MCKT ¢ MEeTOAOM LIBETOBOTO
KOPTUPOBAHMUA. B 3GKAIOYEHUM MPOOBOAMACACH OCTEOTOHOMETPUS [7] M 3000P COAEPXXMMOTO KOCTHOMO3FOBOrO
kaHaAaa (KMK) AAd MpoOBEAEHMI MUKPOBUMOAOTMHECKMX WM AQOOPATOPHBIX MCCAEAOBAHMM. AAS  OLLEHKM
AocTtoBepHOCTM MPT 1 MCKT onpeaAeAsAnm mMx HyBCTBUTEABHOCTb (4) 1 crneumddmyHoCTb (C) MO CAECAYIOLLMM
dopmyaam: Y=AIM/AM+AO n C=AO0/AO+ATI, rae Al — KOAMHECTBO AOCTOBEPHO MOAOXKMTEAbHbIX PE3YALTATOB; AO
— KOAMYECTBO AOCTOBEPHO OTPMULLATEABHBIX PE3YABTATOB; AO — KOAMYECTBO AOXKHOOTPULLATEABHBIX PE3YABTATOB;
Al = KOAMHECTBO AOXKHOMOAOXKMUTEABHbBIX PE3YABTATOB.

Pe3yAbTaTtsbl. B vHTpOMeAyAAdpHOM doasze OI'O npwm MPT 1 MCKT B 96% CAy4OEB BbISBAEHbI MPUM3HAKKM OTEKA
KOCTHOTO MO3ra. YyBCTBUTEABHOCTb MPT cocTaBmAQ 96% — TAK Xe, KAk 1 npum MCKT, 0AHOKO CcneumdoniHOCTb
ObIAQ 3HOYUTEABHO Hike, Yem y MCKT C npuMeHEHMEM METOAC LIBETOBOTO KAPTUMPOBAHMS M OLLEHKOM
PEHTTEHOAOTMYECKOM MAOTHOCTU, M COCTABMAQ COOTBETCTBEHHO 67% NpoTtme 83% (p<0,05).

O6cyxaeHune. McnoabsosaHne MPT u MCKT C METOAOM LIBETOBOTO KAPTUMPOBAHMS M OLLEHKOM
PEHTTEHOAOTMYECKOM MAOTHOCTM CTOAO MPUMMEHATBCY HeAOBHO. O BbICOKOM MHGOpMATMBHOCTM MCKT B
AmarHocTike OF'O MmeeTcs MHOXECTBO CoobLLLeHMM. o cpaBHeHMIO ¢ MPT, MCKT o6A0ACQET ONpeAEAEHHBIMM
MPEUMYLLLECTBOMM — MEHBLLIEE BPEMSI MCCAEAOBAHUSA, MCTTOAB3OBAHME MPU HAAUYUM PASAUYHBIX METAAAMYECKMX
KOHCTPYKLMIM HO/B TEAE MALUMEHTA.

BbiBOADI:

1. KaptiHa uHTpameayardpHor doasbl OFO no AaHHbIM MPT 11 MCKT CBMAETEALCTBYET 00 OTEKE KOCTHOrO
MO3rd, KAK O ero HaMboAee paHHEM NPU3HAKE.

2. MCKT ¢ MCMOAb30OBOHMEM LIBETOBOMO KAPTUPOBAHMS M OLLEHKOM PEHTTEHOBCKOM MAOTHOCTM OBAQACET
BBICOKOM CMELMMPUYHOCTBIO M MOXKET C MPT MCMNOAB3OBATLCH B KAYECTBE BEAYLLETO METOAQ AMATHOCTMKM
MHTPAMeAYAAIPHOM doasbl OTO.

KAto4yeBbie CAOBA: MYABTUCTIMPAALHAS KOMMbIOTEPHAS TOMOrpPAgoms, LIBETOBOE KAPTUPOBAHUE, MATHUTHO-
PE30HAHCHOM TOMOTrpPAadoUs.

Relevance. Acute hematogenous osteomyelitis (CGO) is a well-studied disease. However, the frequency of
diagnostic errors remains high. Therefore, visualization of the inflammatory process in the bone should be aimed
at its early diagnosis, which will eventually lead to successful freatment.

The purpose of the study.

Assessment of the reliability of magnetic resonance imaging (MRI) and multispiral computed tomography
(MSCT) in the diagnosis of the inframedullary phase of CSF.

Materials and methods. We observed 30 patients aged 3 fo 17 years with suspected long fubular bones.
The inclusion criterion is admission within 72 hours of the onset of the disease. The comprehensive examination
included, among other things, MSCT using the color mapping method. Finally, osteotonometry was performed
[7] and the contents of the bone marrow canal (CMC) were taken for microbiological and laboratory studies. To

30



2025 Vol 2. Iss 39

assess the reliability of MRl and MSCT, their sensitivity (HR) and specificity (S) were determined using the following
formulas: HR=DP/DP+LO and C=UP TO/UP TO+LP, where, DP is the number of reliably positive results; UP is the
number of reliably negative results; LO is the number of false negative results; LP is the number of false positive
results.

Results. In the inframedullary phase of CSF, MRI and MSCT revealed signs of bone marrow edema in 96% of
cases. The sensitivity of MRI was 96%, the same as with MSCT, but the specificity was significantly lower than that
of MSCT using the color mapping method and X-ray density assessment, and was 67% versus 83%, respectively
(p<0.05).

Discussion. The use of MRl and MSCT with color mapping and X-ray density estimation has been used recentfly.
There are many reports about the high informative value of MSCT in the diagnosis of CSO. Compared to MRI,
MSCT has certain advantages - shorter examination time, use in the presence of various metal structures on / in
the patient’s body.

Conclusions:

1. The picture of the inframedullary phase of CSF according fo MRl and MSCT indicates bone marrow edema,
as its earliest sign.

2. MSCT using color mapping and X-ray density estimation has a high specificity and can be used with MRI as
a leading diagnostic method for the inframedullary phase of CSF.

Keywords: mulfispiral computed tomography, color mapping, magnetic resonance imaging.

AKTYyaAbHOCTb. OCTPbIM FEMATOrEeHHbIM OCTEOMMEAUT (OTO) 9BAIETCHS XOPOLLO M3YYEHHbBIM
3a6oaeBaHMeEM. OAHAKO YACTOTA AMATHOCTMHECKMX OLLUMOOK MpM HEM OCTAETCH BbICOKOM [1-
3]. Ero KAMHM4eckas KApPTMHA MMEET OCOBEHHOCTM TEYEHMT Y AETEM PA3HbIX BO3PACTHbIX rpymnmn,
BCAEACTBME HE3PEAOCTM KOCTHOM TKAHM U APYTMX CUCTEM OPraHM3MA [4, 5]. BbiCTpas AMArHOCTUKA
OlrO nmeer pelLuatoLLee 3HAYEHUE AAT MPOOUAAKTUKM €0 OCAOXKHEHMM [6], MOSTOMY BU3YTAAM3IALLMS
BOCMAAMUTEABHOTO MPOLLECCA B KOCTM AOAXKHA ObITb HAMPOBAEHA HA €r0 PAHHIO AMArTHOCTUKY, YTO
MPEUBEAET, B KOHEYHOM UTOTE, K YCMELLHOMY AEYEHMIO.

Leab nccaepoBaHms. OLEHKO AOCTOBEPHOCTUM MATHUTHO-PE3OHAHCHOM ToMorpadomm (MPT) m
MYABTUCTIMPAABHOM KOMMBIOTEPHOM TOMOTPpAadoum (MCKT) B AMArHOCTUKE MHTPAMEAYAAIOHOM dOA3bI
Oro.

MaTepuanbl U MeToAbl. [ToA HAWMM HOBAIOAEHMEM HAXOAMAMCH 30 MALUMEHTOB B BO3PACTE OT
3 A0 17 AeT c noao3peHnem Ha OT'O AAMHHBIX TPYBHATbIX KOCTEN. KpUTEPUI BKAIOYEHMS — MOCTYMAEHUE
B TEYEHME 72 4ACOB OT HA4YOAQ 3000AeBAHMA. KOMMAEKCHOE OBCAEAOBOHME BKAIOYOAO, B TOM
yncae, MCKT ¢ METOAOM LIBETOBOTO KAPTUPOBAHMA. [TPUMEHAACH 16-CPE30BbIM MYABTUCTIMPOABHbIM
KOMMBIOTEPHbIM TOMOrpadd Aquilion 16 (AnoHmd). Tak ke NpoBoAMAM MPT 30060AEBLLIENM KOHEYHOCTU HA
1,5 TA MP-Tomorpadoe Optima MR450w «GE» (CLLUA) ¢ MCMOAb30BAHMEM BPIOLLIHOM KATYLLIKM (Body)
B MOAOXKEHUM NALMEHTA AEXA HA CTOAE. [MPOTOKOA MPT BKAIOYOA B CEDS CTAHAQPTHLIE MMMYAbCHbIE
nocaeaoBareAbHOCTH T1, T2, STIR B TPEX NpoeKLmgx. B 30KAI04EHME MPOBOAMAACH OCTEOTOHOMETPUS
[7] 1 3060p COAEPXKMMOTO KOCTHOMO3roBoro KaHAAd (KMK) AAf MpoBeAEHMS MUKDOBMOAOTHUHECKMX
M AQDOPATOPHbLIX MCCAEAOBAHMM. AAS oueHKM AOCToBepHOCTM MPT m MCKT onpeaeAdan mx
4YBCTBMUTEABHOCTH (4) 1 cneumdmyiHocCTb (C) No caeaytoLLm dpopmyaam: Y=AlT/AMN+AO n C=A0/
AO+AT, rae AlT—KOAMHECTBO AOCTOBEPHO MOAOXKMTEABHBIX PE3YALTATOB; AO —KOAMYECTBO AOCTOBEPHO
OTPULLATEABHbIX PE3YALTATOB; AO — KOAMYECTBO AOXKHOOTPULLATEABHbIX PE3YABTATOB; All — KOAMYECTBO
AOXXHOMOAOXMTEABHBIX PE3YABTATOB.

AOCTOBEPHO MOAOXKUTEABHBIM (OTPULLATEABHBIM) PE3YABTATOM CHUTAAM CAYHAM MOAOXKMTEABHOTO
(oTPUMLLATEABHOrO) COBMOAEHMS 30KAO4EHMA MO MPT 1 MCKT C OKOHYOTEABHBIM  AMATHO3OM.
AOXKHOMOAOXMTEABHBIM  (OTPULLOTEABHBIM)  PE3YABTATOM  CHUTOAM  CAYHOM  MOAOXKMUTEABHOTO
(oTpuuaTEAbHOTO) 3aKAO4YEHMS MO MPT 1 MCKT, He COOTBETCTBYIOLLIME OKOHYATEABHOMY AMATHO3Y
[8]. Cratmmctnyeckas oOBOPABOTKA MOAYYEHHBIX PE3YALBTATOB MCCAEAOBAHMS MPOBOAMAACH C
MCMOAB3OBAHMEM MAKETA MPUKACQAHbBIX MPOrpamm Statistics v.22 (pa3paboTtimk komnaHms — IBM SPSS,
CLUA). BHa4oAe MpOBOAMAM MPOBEPKY BbIOOPOK HO HOPMOABHOCTh PACMPEAEAEHNI C MOMOLLLBIO
HenapameTtpuyeckoro kpurepms Koamoroposa—CMUPHOBA, C MOMPABKOM AMAAMEdDOPCA. AdAee
MPOBOAMAM CPABHUTEABHBIM AHAAM3 AQHHBIX MPT 11 MCKT y naumentos ¢ OFO BHYTPM MPOTOKOAQ
CKOHWPOBAHMA C MOMOLLLBIO KpuTepus CTBIOAEHTA AAS HE3ABUCUMBIX BBIODOPOK MPU YPOBHE 3HAHYM-
moctm 0,05.

PesyabTatbl. Y 95% NAUMEHTOB BM3YAAMIMPOOBOAMCH PAHHWE BOCMOAMTEABHBIE M3MEHEHMS B
KOCTHOM MO3r€ B BUAE OTEYHBIX YYOCTKOB C CMIHOAOM BbICOKOM MHTEHCMBHOCTM B pexxmme T2 STIR m
CUTHAAOM HU3KOM MHTEHCUMBHOCTM HA T1-M300paKeHMIX (MPT).
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AaHHble MCKT C UBETHbIM KOPTUMPOBAHMEM M OLLEHKOM PEHTTEHONPACOUIECKOM MAOTHOCTM
MOKA3AAM TAKXKE, YTO B 95% HABAIOAEHUI Y TEX XKE MALUMEHTOB OTMEYAAMCH PAHHUE BOCMAAUTEAbHbIE
M3MEHEHMS B KOCTHOM MO3TE B BUAE OTEYHBIX 30H, OTODPAXKAEMbIX KPACHbBIM LLBETOM MPW LLBETHOM
KAPTUPOBAHMM, A PEHTTEHOBCKASA MAOTHOCTb B 30HE AMACDOM3A YBEAMYEHA B AMANA30HE OT —26 A0 +5,6
HU.

Mo AGHHBIM MPT, y 23 B0OAbHbIX AMATHO3 OO ObIA AOCTOBEPHO MOAOXMTEAbHbIM (Al) 1y 4
NALLMEHTOB — AOCTOBEPHO OTpULLATEABHBIM (AO). NoCcAeaHEE NMOATBEPAMAOCH MHCTOYMEHTOABHbIM,
MUKPOBUOAOTUHECKMM U DOAKTEPUOAOTUHECKMM MUCCAEAOBAHUAMM. ABA MALMEHTA C APTPUTOM
M TOABMOM MMEAM AOXKHOMOAOXMTEAbHbIE (All) pe3yabtatbl. OAMH MAUMEHT Npu MPT He AQBAA
M3MEHEHMA CUTHOAQ — AOXKHOOTPMLLATEABHBIM (AO) pe3yAbTaT.

4 = AM/AM+AO 100 = 23/23+1=96%; C = AO/AO+AM"100=4/4+2=67%.

Mo aAaHHbIM MCKT, y 23 60AbHbIX OblA Al amarHos OFO. ¥ 5 naumeHtoB ObiA AMATHO3
AO, 4TO TMOATBEPXKAEHO MOCAEAYIOLLMMMU  UHCTPYMEHTOABHBIMMK,  MUKPOOUOAOTUHECKMMM U
OAKTEPUOAOTUHECKMMM MCCAEAOBAHMAMMU. OamH AO pPEe3yAbTAT 3ACOUMKCUMPOBAH Yy MALMEHTA C
rmcTmoumto3’om X. OamH AO npu KT — M3MEHEHME BbIABAEHO He ObIAO.

4 = AM/AM+AO100=23/23+1=96%; C = AO/AO+AIN"100=5/5+1=83%.

O AQHHBIM OCTEOTOHOMETPMM, Y BCEX MALMEHTOB, MOCTYMMBLLUMX B CTALMOHAP, OTMEYAAOCH
MOBbILLUEHME BHYTPUKOCTHOTO ACQBAEHMI B TMOPOXKEHHOM KOHEYHOCTM BbilLle 200 MM BOA. CT.
MumkpoBuoaormyeckoe 1 6aKTEPUOAOTMHECKOE MCCAEAOBAHMA MOATBEPAMAM MAU UCKAIOYUAM TEHEHNE
Ol'O B ccaeayeMOM rpynne NALMEHTOB.

MNpu oueHKe LBETOBOro KAPTUMPOBAHMS BO BCEX CAYHOAX ObIAO 3AMOUKCUPOBAHO WM3MEHEHME
LLBETOBOM FTAMMBbI B OBAQCTU AMATOU3A MOPAXKEHHOM KOHEYHOCTM Y naumeHToB ¢ OIrO. M3meHeHMs
LIBETC B METAGOM3APHBIX OOAACTIX MOPAXKEHHOM KOHEYHOCTM Y NAumMeHToB ¢ OO He oTMeYeHO.

O6cyxaeHune. Poab MCKT B amarHoctike OFO y AeTen MOAYYMAQ 3HAYUTEABHOE MPU3HOHME
B AeTckOM xmpyprum [9-11]. McnoabzoBaHme MPT 1 MCKT ¢ MEeToOAOM LBETOBOTO KAPTUPOBAHMS
M OLLEHKOWM PEHTTEHOAOTMYECKOM MAOTHOCTU CTAAO MPUMMEHATbCS HEAQBHO [12-14]. O BbICOKOM
mHgoopMaTnBHOCTM MCKT B amarHoctmke OO MMeEeTCs MHOXECTBO COOBLLEHMM [15-17]. Mbl
OTMETUAM, 4TO YYBCTBUTEABHOCTb MPT 11 MCKT maeHTMYHAS — 96%. OAHAKO CcneumdomniHOCTs MPT BblAQ
3HQYUTEABHO HKe, Yyem Yy MCKT C npuMEHEHMEM METOAQ LIBETOBOrO KAPTUMPOBAHMS M OLLEHKOM
PEHTTEHOAOTMYECKOM MAOTHOCTU, M COCTABMAO COOTBETCTBEHHO 67% NpoTme 83% (p <0,05). Noatomy,
no cpasHeHuio ¢ MPT, MCKT oBAcaceT onpeaseAEHHbIMU MPEUMYLLLECTBOMM — MEHbLLIEE BPEMS
MCCAEAOBOHMUSA, MCMOAB3OBAHME MPU HAAMYMU PASAMYHBIX METAAAMHECKMX KOHCTRYKUMIM HA/B TEAE
naupeHTa.

BbiBOAbI:

1. KaptrHa nHTpameayardpHom doassl OTO, no AaHHbIM MPT 1 MCKT, cBnaeTeabcTByeT 06 OTéke
KOCTHOrO MO3rd, KaK O €ro HamboAee PaHHEM MPU3HAKE.

2. MCKT C MCMOAb30OBAHMEM LIBETOBOTO KAPTUMPOBAHMS M OLLEHKOM PEHTTEHOBCKOM MAOTHOCTM
OBAQACET BbICOKOM CNELMAPUIHOCTBIO M MOXKET MCMOAB30BATLCH C MPT B KOYECTBE BEAYLLLETO METOAC
AMCATHOCTUKM MHTPAMEAYAAIPHOM doasbl OTO.
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